The Effect of Available Soil Moisture 
On the Mycorrhizal Association 


Of Virginia Pine 


For some. 70 YEARs investigators have ob- 
served and reported the mycorrhizal asso- 
ciation between roots of woody plants and 
certain soil fungi. Often two or more spe- 
cies of fungi are mycorrhizal on a single 
host plant. One of the fungi more com- 
monly found on the same host with other 
species is Cenococcum graniforme (Sow.) 
Fred. and Winge, its black mycelium con- 
trasting sharply with the lighter-colored 
mycelia of other ectotrophic fungi. Usual- 
ly, in such joint associations, less than 10 
percent of the total mycorrhizal roots are 
invaded by C. graniforme; only occasion- 
ally is it the sole or predominant organism 
involved (Hatch 1934, Rayner 1934, 
1935, Mikola 1948, Palmer 1954). 
Palmer in 1954 reported that C. grani- 
forme mycorrhizae were abundant in na- 
ture during dry summers but lacked com- 
petitive -ability in moist humus. Based on 
this and our own field observations, exper- 
iments were initiated to study the effect of 
controlled soil moisture levels on the per- 
cent of C. graniforme mycorrhizae on 
Virginia pine (Pinus virginiana Mill.). 
Pine seed were germinated in flats con- 
taining No. 2 Vermiculite and, after two 
weeks, the seedlings were transplanted into 
naturally inoculated soil in 3-inch porous 
clay pots. This soil was taken from a pine 
forest near Beltsville, Maryland, where we 
had frequently observed the mycorrhizae of 
both black and white fungi. The litter was 
removed and approximately the first 6 
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inches of soil was taken. Rocks and other 
debris were removed by using a '%4-inch 
wire mesh screen. The seedlings were al- 
lowed to grow in the potted soil for 2 
weeks prior to treatment. 

Four relative soil moisture levels, within 
limits established by preliminary trials, were 
maintained by watering at different periods. 
The highest level appeared to be near op- 
timum for growth of the seedlings; at the 
lowest level many seedlings died from what 
we assumed to be an improper moisture 
relationship. 

Twenty-four pots were divided into 4 
lots as follows: (1) 6 were watered in 
excess every day; (2) 6 were watered in 
excess every second day; (3) 6 were wa- 
tered in excess every third day; and (4) 
6 were watered in excess every fourth day. 
The seedlings were maintained in the 
greenhouse under the established moisture 
conditions for 64 days (May-July 1957) 
and then harvested, the roots washed free 
of soil and debris and the whole plant pre- 
served in 10 percent formalin. As con- 
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TABLE 1. Average’ number of black and white mycorrhizae per seedling on 
Pinus virginiana grown under four soil moisture levels. 


Watering Period i White 
A—every day 72.4 
B—every second day 18.4 
C—every third day 0.08 
D—every fourth day 0 


Black Percent Black? 
10.5 11.9 
8.3 f 59.9 
8.6 98.6 
2.4 100 


1 Based on 12 plants per treatment from two separate experiments except treatment D where only 6 plants 


survived. 


2 Average mean deviation for A through D were respectively 3.5, +38.2, 2.5 and 0. 


venient, mycorrhizae counts were made by 
spreading the roots in water and recording 
the total number of mycorrhizal roots as 
seen with the aid of a hand lens. The 
data from two such experiments are sum- 
marized in Table 1. 

The results indicate that a white fungus, 
the predominant mycorrhizae-former on 
pine seedlings under a relatively high soil 
moisture level, was completely absent at a 
lower level; and that a black fungus, asso- 
ciated with only about 10 percent of the 
mycorrhizae under the higher soil moisture 
content, was the predominant mycorrhizae- 
former under the lower moisture content. 
The percentage of black mycorrhizae in- 
creased from about 10 percent to 100 per- 
cent as the available soil moisture decreased. 
This increase of black mycorrhizae was not 
reflected in the total number of short roots 
invaded per plant, but the root system was 
appreciably reduced under conditions of 
low moisture, with the result that the per- 
centage of short roots invaded by the black 
fungus was increased. It would therefore 
appear that the black fungus was more 
vigorous as a mycorrhizal fungus under a 
relatively low soil moisture level, whereas 
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the white fungus was less vigorous under 
these same conditions. Hence, under the 
conditions of these experiments, we were 
able to alter greatly the mycorrhizal asso- 
ciation of P. virginiana by controlling the 
relative amount of available soil moisture. 
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